Slits contribute to the guidance of retinal ganglion cell axons in the mammalian optic tract.
RGC axons extend in the optic tracts in a manner that correlates with the expression in the hypothalamus and epithalamus of a soluble factor inhibitory to RGC axon outgrowth. Additionally, although the RGC axons extend adjacent to the telencephalon, they do not normally grow into this tissue. Here, we show that slit1 and slit2, known chemorepellents for RGC axons expressed in specific regions of the diencephalon and telencephalon, help regulate optic tract development. In mice lacking slit1 and slit2, a subset of RGC axons extend into the telencephalon and grow along the pial surface but not more deeply into this tissue. Surprisingly, distinct guidance errors occur in the telencephalon of slit1 -/-; slit2 +/- and slit1/2 -/- embryos, suggesting that the precise level of Slits is critical for determining the path followed by individual axons. In mice lacking both slit1 and slit2, a subset of RGC axons also project aberrantly into the epithalamus, pineal and across the dorsal midline. However, many axons reach their primary target, the superior colliculus. This demonstrates that Slits play an important role in directing the guidance of post-crossing RGC axons within the optic tracts but are not required for target innervation.